Terbium binding to rat brain acetylcholinesterase. A fluorescence probe of anionic sites.
Studies are in progress to characterize the nature of ligand interactions at peripheral anionic sites on mammalian brain AChE, including the beta-anionic or "accelerator" anionic sites where enzyme activity is increased upon Ca2+ binding. Terbium was studied as a fluorescence probe of Ca2+ binding sites in partially purified AChE from whole rat brain. Scatchard analysis of Tb3+ binding in low ionic strength (2 mM) Pipes buffer revealed at least two populations of sites: high affinity sites with Kd(app) approximately 7.6 microM and low-affinity sites with a Kd(app) approximately 49.6 microM. Low-affinity binding was selectively inhibited by 50 mM NaCl; high-affinity binding was completely inhibited by 2 mM CaCl2; and all the bound Tb3+ could be displaced by 1 mM EDTA. The heterogeneity of Tb3+ binding sites is consistent with the multiple, concentration-dependent effects of Tb3+ on enzyme activity.